Abstract -The chromosome preparation and erythrocyte nuclei measurements were used to determine the ploidy in Siberian sturgeon (Acipenser baeri Brandt): normal and after heat shock. The results show that the increase of chromosome number is highly correlated to increase of erythrocytes major axis.
INTRODUCTION
Among the Acipenseridae, the Siberian sturgeon (Acipenser baeri Brandt) is one of the most popular species in Eurasian aquaculture. Sturgeons are the source of two valuable products: tasteful and boneless meat and the black caviar. However, the production of sturgeon's meat is successfully provided in some sturgeon fish farms, the black caviar is still mainly the object of import. The main problem of the caviar production is the long period of sexual maturation in sturgeons and difficulty in obtaining breeding stocks with the enough number of females. This problem can be omitted by production of all-female sturgeon stocks using genome manipulations (for example gynogenesis). The gynogenesis parameters optimization requires some preliminary studies focused on production haploid and triploid specimens of the studied species. In this kind of research the sipmle and noninvasive method of ploidy verification is necessary. Several methods of ploidy identification were described by numerous authors (Benfey et al. 1984; Benfey and Sutterlin 1984; Johnstone and Lincoln 1986; Boroń 1994; Luczynski and Woznicki 1995) . Some authors used DNA content determination (Lincoln 1981; Thorgaard et al. 1981; 1982) , but the special equipment was required. The method of silver stained nucleoli count was applied by Kucharczyk et al. (1997 Kucharczyk et al. ( , 1999 for verification of ploidy in Abramis brama and Esox lucius. This method is useless in sturgeons (excluding Huso huso) because of the multiple system of nucleolar organizer regions (NORs) (Fontana 2002) . This fact suggests that the most suitable method of ploidy identification in Siberian sturgeon is the erythrocyte dimensions analysis from the blood smears. In the present study the nucleus major axis was chosen as a parameter for identification of triploid Siberian sturgeons. Similar method was described for brook trout (Woznicki and Kuzminski 2002). The purpose of this study was application the erythrocyte major axis measurement technique for ploidy verification in Siberian sturgeon.
MATERIALS AND METHODS
Fish used for the study were progeny of broodstock maintained at the fish farm Wasosze near Konin, Poland. Triploid Siberian sturgeons were obtained by the heat shock based on the technique described by Recoubratsky et al. (2003) . Diploid controls were originated from the same parents but the eggs were not exposed to the heat shock. Twenty summer fingerlings were used for chromosome preparations and for blood smears. Chromosomes were prepared according to Woznicki et al. (1998) modified. At least 5 well-spread metaphase plates from each specimen were analyzed. The major axis of 50 erythrocyte nuclei were measured for each fish (according to : Boroń 1994 ; Woznicki and Kuzminski 2002) using Multiscan software.
RESULTS AND DISCUSSION
All specimens from the control group possessed about 240 chromosomes (from 229 to 240 chromosomes in particular analyzed metaphase plates) (Fig. 1a) that was typical chromosome number for diploid Siberian sturgeon (Fontana 2002 ). In the sample from heat-shocked group all specimens possessed about 360 chromosomes (from 346 to 360) in analyzed metaphase plates (Fig. 1b) . Erythrocytes of diploid and triploid Siberian sturgeons are shown in Figures 1c and d , respectively. Differences in the erythrocyte nucleus major axis between diploid and triploid fish are shown in Table 1 . For statistical verification of the data the t-Student test was applied. The significant difference between the erythrocyte lengths in diploid and triploid Acipenser baeri was noted (p < 0.001).
Numerous authors described that the measurement of the erythrocyte size is an easy and fast method to distinguish the triploid and diploid specimens of different fish species (Benfey and Sutterlin 1984; Benfey et al. 1984; Johnstone and Lincoln 1986; Boroń 1994 ). The erythrocyte nucleus major axis is the most distinct parameter for the ploidy identification in fish species (Cherfas 1966; Benfey et al. 1984; Boroń 1994 ; Woznicki and Kuzminski 2002). The major axis of erythrocytes measuring can be use as an easy and cheep method for verification of Siberian sturgeon ploidy after genome manipulations. The very distinct significance (p < 0.001) of the difference between the erythrocyte length in diploid and triploid individuals of Siberian sturgeon suggested, that the method probably can be useful for some other species of Acipenseridae. This fact could be explained by the significant difference in the chromosome number between diploid and triploid sturgeons, especially from the group with 240-270 chromosomes.
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